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Abstract

Background: Its being long recognized about the highly debilitating and destructive nature of cerebrovascular accidents (CVAs).
Around the world CVAs has posed as a major factor in medical morbidity and mortality. It has thrown up challenges with regards
to their medical management and also towards posttreatment rehabilitation. It is well-known that neurologic disorder contributes
variously towards varied electrocardiogram (ECG) changes and stroke is no exception. Objective: To study the ECG changes
and its relation to mortality in cases of CVA. Materials and Methods: A total of 100 patients with acute stroke were enrolled in the
study. All the 100 patients underwent ECG recording within first 24 h of admission. The patients were divided into ischemic and
hemorrhagic group depending on the nature of lesion. Results: Out of 100 cases, 58 were ischemic and 42 were hemorrhagic.
The ECG changes were noted in 78 patients. Among the ischemic group, the changes noted in the ECG were: T wave inversion
(34.48%), ST segment depression (32.75%), QTc prolongation (29.31%), and presence of U waves (27.58%). In cases of
hemorrhagic stroke, it was: T wave inversion (33.33%), arrhythmias (33.33%), U waves (30.95%), and ST segment depression
(23.80%). Mortality was higher in patients with ST-T changes in ischemic group (66.66%) and in patients with positive U waves
(60%) in hemorrhagic group. Conclusion: In acute stroke patients, changes in ECG were commonly seen. The changes varied
from T-wave inversion to ST segment depression in ischemic stroke. In hemorrhagic stroke it consisted of T wave inversion and
arrhythmias. Overall mortality was high in cases of hemorrhagic compared to ischemic group.
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INTRODUCTION which accentuate the importance of investigations, early
treatment and rehabilitation of a stroke patient; but there
are only scarce studies which shows the correlation between
electrocardiogram (ECG) changes and CVA. A variety of

cardiovascular events like cardiac arrest, arrhythmias, and

Cerebrovascular accidents (CVAs) pose a serious threat to
adult health. It causes physical and emotional debilitation
in an individual.! Recently many studies have been done

severe hypotension can be seen in stroke victims. These

Access this article online patients are often found not to have any preexisting cardiac
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disease.” The unexpected event of sudden death has its
correlation to cerebral and coronary arteriosclerotic disease.
These etiologies have common tisk factors.”! The need for
ECG observation in stroke patients has to be increased to
reduce the excess risk of mortality in CVA. The intent of
this study is to focus on the gravity of ECG changes in CVA.
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MATERIALS AND METHODS

The study was conducted in the Department of Neurology
in collaboration with Department of Physiology, AJ Institute
of Medical Sciences and Research Centre, Mangalore. The
study period was from December 2009-May 2011. A total
of 100 patients were enrolled in the study. The inclusion
criteria were, age above 45 years who were admitted within
24 h of appearance of stroke. Stroke due to trauma,
dissecting aortic aneurysm, and patients with previous
documented cardiac disease were excluded from the study.
Written and informed consent was obtained. The study was
approved by the Institutes Ethics Committee. In all patients,
detailed history was taken and was followed by medical
and neurological examination. The clinical assessment was
followed by computed tomography (CT) scan. The patients
were then categorized into ischemic and hemorrhagic stroke
depending on the radiologic findings in the CT scan. ECG
recording was done within 24 h of admission. ECG findings
and its relation to mortality were documented and tabulated.
Descriptive statistics was used to analyze the data.

RESULTS

In the study group, 71 were males and 29 were females (2.4:1).
Out of 100 CVA patients, 58 had ischemic stroke and 42 had
hemorrhagic stroke. In 78 out of 100 patients (78%), the
ECG changes were found to be significant. The abnormalities
were more common in ischemic group (79.31%) compared
to hemorrhagic group (76.19%) [Table 1]. The changes seen
in ECG in patients with stroke were found to be independent
of the type of stroke, that is, they were evenly distributed
among the various types of stroke.

From the Table 2, it is evident that among the ischemic
group, T wave inversion (34.48%) and ST segment
depression (32.76%) were the most common abnormalities.
This was followed by QTc prolongation (29.31%) and
presence of U waves (27.59%). In case of hemorrhagic
group, T wave inversion (33.33%) and arrhythmias
(33.33%) occurred in equal proportions, followed by U
waves (30.95%) and ST segment depression (23.81%).

The mortality in the study group was 16 (16%). The majority
of deaths occurred in the hemorrhagic group (14/42,
23.80%) when compared to ischemic group (6/58, 10.34%).
ECG changes were seen in 12 out of 16 (75%) who died
of stroke. The mortality in the ischemic group was higher
in patients showing ST-T changes in ECG (66.66%). In the
hemorrhagic group, it was in patients showing positive U
waves in ECG (60%) [Table 3]. The patients with abnormal
ECG (17.95%) had high mortality in contrast to those who
had normal ECG (9.09%) [Table 4.

Table 1: Relationship between stroke type
and electrocardiogram (ECG) changes
ECG changes
Normal (%) Abnormal (%)

12 (20.69) 46 (79.31)
10 (23.81) 32 (76.19)

Type of stroke

Ischemic (n=58)
Hemorrhagic (n=42)

Table 2: Electrocardiogram (ECG) changes
in stroke patients

ECG changes Ischemic Hemorrhagic
stroke n=58 (%) stroke n =42 (%)
Tachycardia 17 (29.31) 09 (21.43)
Bradycardia 08 (13.79) 02 (4.76)
P wave abnormality 08 (13.79) 03 (7.14)
QTc prolongation 17 (29.31) 08 (19.05)
ST segment elevation 06 (10.34) 04 (9.52)
ST segment depression 19 (32.76) 10 (23.81)
Tall T waves 05 (8.62) 02 (4.76)
T wave inversion 20 (34.48) 14 (33.33)
PR interval abnormality 05 (8.62) 06 (14.29)
U waves 16 (27.59) 13 (30.95)
Arrhythmias 12 (20.69) 14 (33.33)

Table 3: Mortality in stroke types and its relation
with electrocardiogram (ECG) changes

Type of ECG Ischemic n = 58 (%) Hemorrhagic
changes n =42 (%)
QTc prolongation 2 (33.33) 5 (50)
ST-T changes 4 (66.66) 3 (30)

U wave 0(0) 6 (60)
Total 6 14

Table 4: Relationship of mortality with abnormal
electrocardiogram (ECG) in stroke patients

ECG
Normal n = 22 (%) Abnormal n =78 (%)
Alive 20 (90.90) 64 (82.05)
Dead 2(9.09) 14 (17.95)
DISCUSSION

The average incidence of CVA cases in A] Institute
of Medical Sciences during the study period from
December 2009 to May 2011 was 6.02%. It is comparable
to Kuruvilla and Bharucha’s study!® in which the
percentage of stroke cases in India was 4.5% of total
medical admission and Llibre ¢7 al.’s, study® where the
percentage was 7.8%. The incidence of stroke is higher
in India due to increased prevalence of risk factors like
hypertension and diabetes.! Out of 100 patients, 71
were males and 29 were females. The male: female ratio
was 2.4:1 which is comparable to other studies done by
Anand ez al. ) (1.7:1) and Nagaraja ¢t al.,”" (2:1). The lower
incidence of stroke seen in women is attributable to a
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variety of factors which include genetic susceptibility,
estrogenic effects on the cerebral circulation, and
to reduced blood pressure values compared to men.
Moreover, men showed an increased prevalence of
ischemic heart disease, peripheral vascular disease,
and smoking.¥ In this study, 58% of the patients had
ischemic stroke, which is comparable with that found
in the studies of Kuruvilla and Bharuchal” and Kumar
et al” that is, 57.3 and 56%, respectively. The most
common cause for ischemic stroke is atherosclerosis
of the small and medium cerebral arteries.!"” Forty-two
percent had hemorrhagic stroke in the present study that
is comparable with 37.9 and 44% in the Kuruvilla and
Bharucha® and Kumar e 2/, study group, respectively.
Hemorrhagic stroke are less common than ischemic
stroke, but cause a significant number of deaths
worldwide. Hemorrhagic stroke causes severe, morbid
damage to cerebral tissue that can leave individuals
paralyzed or weak, with difficulty in motor activities and
cognitive abilities.""! A vast majority of stroke patients
demonstrated ECG changes in the current study (78%).
This conforms to the previous studies of Goldstein!'?
and Bozluolcay ¢ al.,'”! where ECG changes were
demonstrated in 92 and 62.1% of patients, respectively.

Increased QTc in our study was seen in 25% of cases.
This is similar to observation in a large scale study done
by Goldstein where it was seen in 32% of cases. T-wave
inversion (15%), ST-segment depression (13%), and
U-wave (28%). A similar study was done by Familoni
et al " in 2006 where QTc prolongation was seen in 28%
of the cases, T wave inversion in 21.8%, ST segment
depression in 29.7%, U wave in 9.3%, and arrhythmia in
34.4% of the cases in study group. Various other studies
showed highly variable values and this may be due to the
fact that ECG changes occurring in stroke are highly
variable over time and cannot be standardized unless
continuous ECG monitoring is done.

Ischemic-like and repolarization ECG changes that
occur in patients with acute stroke have been thought
to be due to neural myocardial stunning, changes in
autonomic nervous system, and catecholamine-mediated
injuries."” Some have attributed these to lesions in the
insular cortex, which can lead to cardiac abnormalities
such as ischemic-like changes, arrhythmias, and even
myocytolysis. This sometimes makes it difficult to make
a diagnosis of heart disease in the presence of acute
stroke."*l

CONCLUSION

ECG abnormalities are commonly seen in CVA patients. It
varied from T-wave inversion and ST segment depression
in ischemic stroke, to T wave inversion and arrhythmias
in hemorrhagic stroke. The mortality was higher in stroke
group with abnormal ECG.
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